Fragile X syndrome is caused by lack of the protein FMRP. FMRP mediates mRNA binding, dendritic mRNA transport and translational control at spines. We examined the role of functional domains of FMRP in neuronal RNA-granule formation and dendritic transport using different FMRP variants, including the mutant FMRP_I304N and the splice-variant FMRP_Iso12. Both variants are absent from dendritic RNA-granules in Fmr1 knockout neurons. Co-transfection experiments showed that wild-type FMRP recruits both FMRP variants into dendritic RNA-granules. Co-transfection of FXR2, an FMRP homologue, also resulted in redistribution of both variants into dendritic RNA-granules. Furthermore, the capacity of the variants to transport their mRNAs and the mRNA localization of an FMR1 construct containing silent point-mutations affecting only the G-quartet-structure were investigated. In conclusion, we show that wild-type FMRP and FXR2P are able to recruit FMRP variants into RNA-granules and that the G-quartet-structure in FMR1 mRNA is not essential for its incorporation in RNA-granules.
Introduction
Fragile X syndrome (FXS) is the most prevalent form of inherited mental retardation (Imbert et al., 1998; Turner et al., 1996) . The syndrome is characterized by moderate to severe mental retardation, macroorchidism, mild facial abnormalities and behavioral manifestations (Hagerman et al., 1996) . The main cause of the syndrome is an expansion of the CGG repeat in the 5′-untranslated region of the FMR1 gene. If the expansion exceeds 200 CGG repeats, the adjacent CpG island and promoter region of the FMR1 gene are methylated, resulting in transcriptional silencing of the gene. The lack of FMR1 protein (FMRP) is responsible for the fragile X syndrome phenotype (de Vries et al., 1998) .
FMRP is expressed abundantly in the brain and testes. It has several conserved functional domains, containing three RNA-binding motifs -two KH-domains and a RGG-box-, a nuclear localization sequence (NLS) and a nuclear export sequence (NES). The importance of the second KH-domain was illustrated by the study of a patient with a missense mutation in the second KH-domain (Ile304Asn) who has been diagnosed with a severe phenotype of fragile X syndrome (De Boulle et al., 1993) . This mutation results in the expression of mutant FMRP that no longer associates with translating polyribosomes, and loses its function as a translational repressor (Laggerbauer et al., 2001; Siomi et al., 1994) . The RGG-coding region in FMRP can bind intramolecular G-quartet structures in target mRNAs (Schaeffer et al., 2001) .
FMRP has two autosomal homologues, FXR1P and FXR2P (Fragile X-related proteins). These proteins are very similar to FMRP and contain the same conserved functional domains in addition to two Nucleolar Targeting Signals (NoS). The precise function of FXR2P is still unknown, although the Fxr2 KO mice show some behavioral abnormalities similar to Fmr1 KO mice (Bontekoe et al., 2002) . FXR1P is mainly expressed in striated muscle, testis and brain and the Fxr1 KO mice displays neonatal lethality (Mientjes et al., 2004 ).
FMRP appears to mediate transport and local translation of several mRNA targets at postsynaptic sites in neurons (Bakker et al., 2000; De Diego Otero et al., 2002; Devys et al., 1993; Feng et al., 1997b; Wang et al., 2008) . Moreover, FXS patients and Fmr1 KO mice both show structural malformations of dendritic protrusions, (Comery et al., 1997; De Vrij et al., 2008; Hinton et al., 1991; Irwin et al., 2001; McKinney et al., 2005) and aberrant synaptic plasticity (Huber et al., 2002; Koekkoek et al., 2005; Nosyreva and Huber, 2006) . Clearly, dendritic mRNA transport and local protein synthesis are critical for synaptic plasticity and are widely studied in FXS. However, the exact mechanism of mRNA binding, transport kinetics and regulation of translation by FMRP is still largely unknown. FMRP has been sug- 
